Stability and change of basic personal values in early adolescence: A 2‐year longitudinal study by Vecchione, Michele et al.








Stability and change of basic personal values in early adolescence: A 2‐year
longitudinal study
Vecchione, Michele ; Schwartz, Shalom H ; Davidov, Eldad ; Cieciuch, Jan ; Alessandri, Guido ;
Marsicano, Gilda
Abstract: Objective: We examined patterns of change and stability in the whole set of ten Schwartz
values over two years during early adolescence. Method: Participants completed the Portrait Values
Questionnaire repeatedly throughout the junior high school years. The study involved six waves of data
and a total of 382 respondents aged 10 years at the first measurement occasion (43% female). We investi-
gated multiple types of stability in the values: mean-level, rank-order, and ipsative (or profile) stability.
Results: At the mean-level, self-enhancement and openness to change values increased in importance.
Self-direction and hedonism values showed the greatest increase – about one third of a standard devia-
tion. Conservation and self-transcendence values did not change with the exception of tradition, which
decreased slightly.. After correcting for measurement error, rank-order stability coefficients ranged from
.39 (hedonism) to .77 (power). Correlations between value hierarchies measured two years apart were ฀ .85
for 75% of respondents, and ฀ .12 for 5% of the respondents. Thus only a small proportion of participants
experienced a marked change in the relative importance they ascribed to the ten values. Conclusions:
Results are discussed and related to earlier findings on patterns and magnitude of value change during
other periods of the life span.
DOI: https://doi.org/10.1111/jopy.12502





Vecchione, Michele; Schwartz, Shalom H; Davidov, Eldad; Cieciuch, Jan; Alessandri, Guido; Marsicano,
Gilda (2020). Stability and change of basic personal values in early adolescence: A 2‐year longitudinal
study. Journal of Personality, 88(3):447-463.
DOI: https://doi.org/10.1111/jopy.12502
1
Stability and change of basic personal values in early adolescence: 
A 2-year longitudinal study
Michele Vecchione, Sapienza University of Rome, Italy
Shalom Schwartz, The Hebrew University of Jerusalem, Israel
Eldad Davidov, University of Cologne, Germany, and University of Zurich, Switzerland 
Jan Cieciuch, University of Zurich, Switzerland, and Cardinal Stefan Wyszynski University,
Poland
Guido Alessandri, Sapienza University of Rome, Italy
Gilda Marsicano, Sapienza University of Rome, Italy
This is the peer reviewed version of the following article: “Stability and change of basic personal
values in early adolescence: A 2-year longitudinal study”, which has been published in Journal 
of Psychology in final form at https://doi.org/10.1111/jopy.12502 on August 11, 2019. This 
article may be used for non-commercial purposes in accordance with Wiley Terms and 
Conditions for Use of Self-Archived Versions. (http://www.wileyauthors.com/self-archiving)
2
This work has been conducted at Sapienza University of Rome. Correspondence concerning this 
article should be addressed to Dr. Michele Vecchione, Department of Social and Developmental 
Psychology, Sapienza University of Rome, Via dei Marsi 78, 00185 Rome, Italy. Email: 
michele.vecchione@uniroma1.it
Abstract
Objective: We examined patterns of change and stability in the whole set of ten Schwartz 
values over two years during early adolescence. Method: Participants completed the Portrait 
Values Questionnaire repeatedly  throughout the junior high school years. The study involved six
waves of data and a total of 382 respondents aged 10 years at the first measurement occasion 
(43% female). We investigated multiple types of stability in the values: mean-level, rank-order, 
and ipsative (or profile) stability. Results: At the mean-level, self-enhancement and openness to 
change values increased in importance. Self-direction and hedonism values showed the greatest 
increase – about one third of a standard deviation. Conservation and self-transcendence values 
did not change with the exception of tradition, which decreased slightly.. After correcting for 
measurement error, rank-order stability coefficients ranged from .39 (hedonism) to .77 (power). 
Correlations between value hierarchies measured two years apart were ≥ .85 for 75% of 
respondents, and ≤ .12 for 5% of the respondents. Thus only a small proportion of participants 
experienced a marked change in the relative importance they ascribed to the ten values. 
Conclusions: Results are discussed and related to earlier findings on patterns and magnitude of 
value change during other periods of the life span.
Keywords: Schwartz's theory of basic human values; value change; stability; early adolescence
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Basic personal values are broad beliefs concerning desirable, trans-situational goals that 
serve as guiding principles in the individual's life (Schwartz, 1992). Values are at the core of 
individuals’ self-concept (Hitlin, 2003). They are enduring beliefs that are relatively consistent 
over time and across situations (Rokeach, 1973, 1974). Nonetheless, empirical research has 
revealed significant change in value priorities across the life span and under unusual 
circumstances (e.g., Ball-Rokeach, Rokeach & Grube, 1984; Bardi, Buchanan, Goodwin, Slabu, 
& Robinson, 2014; Goodwin, Polek, & Bardi, 2012; Gouveia, Vione, Milfont, & Fischer, 2015; 
Kluckhohn, 1951; Lönnqvist, Jasinskaja-Lahti & Verkasalo, 2011; Schwartz, 1992, 2006). 
However, the majority of published studies have investigated samples of adults or late 
adolescents (e.g., Milfont, Milojev & Sibley, 2016; Myyry, Juujärvi & Pesso, 2013; Robinson, 
2013; Schwartz, 2005; Vecchione et al., 2016a). 
The current study examines value change among early adolescents. Several studies have 
demonstrated that a clearly differentiated value structure emerges in middle childhood 
(Abramson, Daniel, & Knafo-Noam, 2018; Bilsky et al., 2013; Cieciuch, Döring, & 
Harasimczuk, 2013; Döring, 2010; Döring et al., 2015; Döring, Blauensteiner, Aryus, 
Drögekamp, & Bilsky, 2010; Knafo & Spinath, 2011; Uzefovsky, Döring & Knafo-Noam, 
2016). Little is known, however, about the pattern and magnitude of value change throughout 
childhood and adolescence. Only recently has research on value change focused on early ages 
(e.g., Cieciuch, Davidov & Algesheimer, 2016).
The current study contributes to the value literature by investigating stability and change 
in the values of a large sample of early adolescents. We draw upon Schwartz’s theory of human 
values, a theoretical framework that has received substantial support in multiple studies across 
cultures (Schwartz, 2006). We adopt the classic version of the theory that distinguishes 10 basic 
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values that motivate individuals (Schwartz, 1992)1: Universalism, benevolence, tradition, 
conformity, security, power, achievement, hedonism, stimulation, and self-direction. These 
values form a circular motivational continuum that reflects the pattern of compatibility and 
conflict among the motivational goals that underlie the values. Values that are close around the 
circle (e.g., power and achievement) share broad motivational goals and their pursuit leads to 
compatible consequences. Hence they are positively related. Values that are far apart around the 
circle (e.g., security and stimulation) express conflicting motivational goals and their pursuit 
leads to conflicting consequences (Schwartz, 1996, 2006). 
According to the theory (Schwartz, 1992), the ten values can be grouped into four broader
dimensions. Openness to change values (self-direction, stimulation, hedonism) emphasize 
receptiveness to change and independence of thought and action. Conservation values 
(conformity, tradition, security) emphasize preservation of the status quo through maintaining 
personal and social stability, order, and traditions. Self-transcendence values (universalism, 
benevolence) emphasize concern for the welfare of others. Self-enhancement values (power and 
achievement) emphasize promoting one’s own personal interests.
The theorized circular structure described in Schwartz’s model has important implications
for the process of value change. This structure implies that change in value priorities should 
exhibit a pattern that reflects the conflicts and compatibilities among the ten values. Confirming 
this implication, several studies have found that increases in the importance ascribed to particular
values are accompanied by increases in the importance of other values that share compatible 
goals and decreases in the importance of other values that express conflicting goals (e.g., Bardi, 
Lee, Hofmann-Towfigh & Soutar, 2009; Daniel, Fortuna, Thrun, Cioban & Knafo, 2013; Maio, 
1Schwartz et al. (2012) and Schwartz (2017) present and validate a refined version of the theory that 
divides the circular motivational continuum into 19 more specific values.
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Cheung & Rees, 2009; Vecchione et al., 2016a; Verkasalo, Goodwin & Bezmenova, 2006). For 
example, increased importance of benevolence values is accompanied by increased importance 
of universalism values but decreased importance of power values. In this way, concomitant 
changes among the ten values allows the system to maintain stability. This is analogous to the 
concept of allostasis in biology, the process through which systems undergoing change achieve 
stability (Sterling & Eyer 1988). Below, we describe the different types of stability that we 
investigate and how they relate to the study of values.
Different types of stability and their implications for the study of values
We examine three different types of stability: mean-level change, rank-order stability, 
and ipsative stability. Mean-level change refers to the average change in the importance that a 
population of interest ascribes to each value. This level of analysis can inform us about typical 
patterns of change in value importance that occur during specific life stages. Mean-level change 
in values, as in other personality characteristics, may result from the maturational processes and 
social influences which most members of a given age group experience. For example, in 
accordance with the social investment principle (Roberts, Wood & Caspi, 2008), the importance 
of a values is likely to increase when its expression facilitates accomplishing developmental 
tasks and adapting to environmental requirements (for a thorough discussion of mechanisms 
leading to value change, see Bardi and Goodwin, 2011). Accumulated findings on mean-level 
change across different developmental periods may contribute to understanding how values 
change normatively across the life span. 
Rank-order stability refers to the degree to which the relative ordering of individuals on 
the importance they ascribe to a given value changes over time. Change in the order of the 
individuals in a group on a value may be great or small regardless of what happens to the mean-
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level importance of that value in the group. High rank-order stability for a value indicates that 
the individuals in a group who rate the value relatively high in importance and those who rate it 
relatively low remain the same over time. Low rank-order stability indicates that the individuals 
who rate the value relatively high and relatively low change their relative positions over time. 
Examining rank-order stability through the life course may shed light on when and why 
interindividual differences in value importance tend to become more or less consistent. 
Finally, ipsative (or profile) stability refers to the degree to which a person’s value 
hierarchy (i.e., the relative importance that an individual ascribes to the ten values) changes over 
time. Earlier research on values commonly analyzed mean-level change and rank-order stability 
(e.g., Bardi et al., 2009; Cieciuch et al., 2016; Hofmann-Towfigh, 2007; Milfont et al., 2016; 
Schwartz, 2005; Vecchione, Caprara, Dentale & Schwartz, 2013). The profile stability of values, 
however, has rarely been studied (Sundberg, 2016; Vecchione et al., 2016a), and never in 
samples of children. Yet, as Vecchione et al. (2016a) argue, changes within the value 
hierarchy/profile of individuals may have significant implications. Change in the values that are 
considered most important (i.e., the ones at the top of the hierarchy) are likely to affect behavior 
because these values are more accessible and thus more likely to be activated (Bardi & Goodwin,
2011; Schwartz, 2015; Verplanken & Holland 2002). Thus, the stability of an individual’s value 
hierarchy may be paramount in fostering the stability of behavior.
Past research on stability and change of basic personal values in childhood and adolescence
As noted above, numerous studies of adults have examined changes in value priorities 
during major life stages and transitions. Findings have revealed substantial stability over time for
the ten values, in most cases comparable to the stability observed for the Big Five (e.g., 
Dobewall & Aavik, 2016). The few studies discussed below used longitudinal data to examine 
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stability and change of values at earlier developmental stages, in samples of children or early 
adolescents. 
Hofmann-Towfigh (2007) investigated value change in a sample of 719 German students 
aged 11 to 21 years. She administered the Portrait Values Questionnaire (PVQ, Schwartz, 2006) 
at the beginning of the school year and 10 months later. Power and achievement values became 
significantly more important and benevolence and universalism values became less important 
over the 10-month period. Rank-order stability coefficients of the ten values ranged from .72 
(self-direction) to .82 (conformity). It is impossible to attribute the observed changes 
unequivocally to a specific developmental phase, however, because the sample was highly 
heterogeneous in age and because age and cohort effects may have been confounded. 
Cieciuch et al. (2016) administered the Picture Based Values Survey (PBVS-C, Döring et
al., 2010) to a sample of 801 Polish children, divided into five cohorts, from 7 to 11 years. They 
collected data in primary schools on three occasions, with one-year intervals between 
measurements. The study investigated the four higher order values. They displayed moderate 
mean-level stability over the two years of the study. Openness to change increased in importance
whereas conservation tended to decrease. Self-transcendence and self-enhancement exhibited 
more discontinuous patterns of weaker and non-linear change that was less consistent across 
cohorts. Two-year rank order stability estimates for the four higher order values ranged from .19 
(openness to change) to .39 (self-enhancement).
Vecchione, Döring, Marsicano, Alessandri, and Bardi (2016b) administered the PVQ to a 
sample of 310 eleven-year-old Italian students. They collected three waves of data, each 
approximately three months apart. Rank-order stability coefficients  over a six-month interval for
the four higher order values ranged from .52 (conservation) to .75 (self-enhancement). The 
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study, however, focused on the reciprocal relations between values and behavior, thus providing 
only limited information about patterns of value change.
Daniel and Benish-Weisman (2018) administered the PVQ to a sample of about four  
hundred Jewish and Arab Israeli students. Data were collected annually over four years, from 
early to middle adolescence (i.e., from about 14 to 17 years of age), during the transition from 
junior to high school. Tradition values decreased in importance over the three years of the study
whereas power values increased. Self-direction values also increased, but only among Jewish 
adolescents. The three-year rank-order stability coefficients for the ten values ranged  from .26 
(benevolence) to .51 (power) for Jewish adolescents, and from .14 (self-direction, conformity) 
to .38 (power) for Arab adolescents. 
The current study
Earlier research has provided important insights on value change and stability at early 
ages. However, additional studies are needed to get a broader and more comprehensive view of 
value development. The present research adds to the literature by examining how the ten values 
change over two years during early adolescence. It analyzes the same sample as Vecchione et al. 
(2016b), but examines different aspects of the data and covers six rather than three waves.2 Thus,
it covers a longer developmental period through the junior high school years, from ages 10 to 12.
The only study that addressed stability and change of values during this early developmental 
stage is the one by Cieciuch et al. (2016). That study, however, investigated change only for the 
four broad, higher order values. It therefore shed no light on how the whole set of the ten values 
change during early adolescence.
2 Vecchione et al. (2016) studied reciprocal relations between values and behavior and did not investigate 
value change.
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As noted, we examine mean-level, rank-order, and ipsative stability for the ten values. 
Furthermore, we investigate potential effects of gender in moderating the patterns of stability and
change. We employ analytical approaches similar to those in a recent longitudinal study of value 
development in young adulthood (Vecchione et al., 2016a). 
Research hypotheses
Early adolescence is often described as a developmental stage of major biological, 
cognitive, social, and motivational changes that profoundly impact adolescents’ lives, a period of
storm and stress (Wigfield, Byrnes & Eccles, 2006). Recent literature questions this view, 
however. Growing empirical evidence indicates that changes in personality during early 
adolescence are generally moderate in magnitude (e.g., De Fruit et al., 2006; Göllner et al., 
2017). We therefore expect only moderate changes in the average importance that early 
adolescents attribute to the ten values and substantial levels of rank-order consistency over the 
period of study. Moreover, we expect the hierarchical ordering of the ten values to be quite stable
for most individuals. 
What form might the mean-level changes in the importance of the ten values take in early
adolescence? This developmental period is marked by an increased desire for self-expression and
autonomy, especially in the relationships with parents (Bosma et al., 1996; Paikoff & Brooks-
Gunn, 1991), and an increased tendency to engage in novel, exciting or risky experiences (e.g., 
Collado, Felton, MacPherson & Lejuez, 2014; Harden & Tucker-Drob, 2011; Meeus, 2011). We 
therefore expect a moderate increase in the importance assigned to values that emphasize 
independence of thought and action (self-direction) and excitement, novelty and challenge in life 
(stimulation). This expectation aligns with results of neurobiological studies on the role of rising 
levels of pubertal hormones on responsiveness to rewarding and exciting experiences (e.g., 
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Forbes & Dahl, 2010; Van Leijenhorst et al., 2010). With the emergence of puberty and the 
accompanying increase in sexual arousal and interest (Fortenberry, 2013, 2014), we might also 
expect an increase in hedonism values, which emphasize pleasure and sensuous gratification 
(Schwartz, 1992, 2005). The expected pattern would be consistent with results of an earlier, 
cross-sectional study (Tulviste & Tamm, 2014) in which hedonism and stimulation values 
ranked first and second in importance for Estonian early adolescents. This contrasts with the low 
importance of these two values for adults in the pan cultural value hierarchy (8th and 9th) 
reported by Schwartz and Bardi (2001).
Based on the circular structure of Schwartz’s model, the expected increased importance 
of self-direction, stimulation, and hedonism values would imply a concomitant decline for the 
opposing values of conformity, tradition, and security. This would be consistent with the 
developmental patterns in the importance of the higher order values observed in a previous study
of early adolescence, in which openness to change increased and conservation decreased over 
time (Cieciuch et al., 2016). 
Regarding the other values, it is more difficult to offer clear-cut, theory-based 
predictions. The available empirical evidence regarding mean-level change in these values 
during adolescence is mixed. Cieciuch et al. (2016) reported that the higher-order self-
transcendence value decreased in importance and the self-enhancement value increased in two 
cohorts of 9- and 10-year old children over the two years of their study. However, in a cohort of 
11-year old children, there was no change in these two higher order values. Daniel and Benish-
Weisman (2018) found that power values increased in importance from early to middle 
adolescence, whereas achievement, universalism and benevolence values did not change. We 
therefore expect a slight decrease in early adolescence for universalism and benevolence, and a 
12
concomitant increase for power and achievement. This prediction comports with findings of a 
decrease in the agreeableness trait in the transition from late childhood to early adolescence 
(Göllner et al., 2017; Soto, John, Gosling & Potter, 2011; Van den Akker, Deković, Asscher, & 
Prinzie, 2014). It also fits with Carlo et al.'s (2007) argument that the difficulties and pressures 
encountered at the beginning of secondary school may lead early adolescents to invest increased 
amounts of time and effort in activities related to their personal success and achievement.
We expect a linear pattern of change for the ten values during the three years of junior 
high school, a period of relative continuity in the social and educational environment. Moderate 
deviations from linearity, however, are possible. Such deviations may become progressively 
more likely as the number of waves increases (Preacher, Wichman, MacCallum & Briggs, 2008).
Next, consider gender differences. Empirical evidence from numerous countries reveals a
tendency for females to attribute more importance than males to benevolence, universalism, and 
security values, and for males to attribute more importance than females to power, achievement, 
stimulation, hedonism, and self-direction values (e.g., Schwartz & Rubel, 2005). Recent studies 
report that this gender gap emerges relatively early in life, around ages 7-11 (Döring et al., 
2015). We therefore expect these gender differences to replicate at T1, when our participants 
were aged 10-12. However, we expect no gender differences in patterns of mean-level change 
over the two years of the study. This would also accord with earlier results on higher order 
values among children (Cieciuch et al., 2016).
Methods
Participants
This study is part of an ongoing longitudinal project that investigates children’s 
motivation and personality development. The project involves a sample of 382 Italian students, 
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drawn from several public schools in Southern Italy. Students were assessed at six time points 
during the three years of junior high school.3
Whereas earlier studies employed time lags of one year or so, we decided to adopt shorter
intervals, ranging approximately between 3 and 6 months, thereby increasing the number of 
measurements. This allowed to test for potential short term changes that may occur, among other
things, as a result of environmental fluctuations. Such changes might remain undetected or be 
underestimated when using large time intervals between occasions (Luhmann et al., 2014). 
Moreover, increasing the number of waves improves the reliability of the estimated growth-rate 
(Willett, 1989) and makes it possible to explore complex, nonlinear patterns of change 
(MacCallum, Kim, Malarkey & Kiecolt-Glaser, 1997; Preacher et al., 2008). 
The age of the sample at the first assessment point (T1) ranged from 10 to 12 years (M = 
10.67, SD = .58). Study participation varied slightly across assessments due to fluctuations in 
students’ absence from school and minimal variations in the composition of classes. In total, 360 
pupils (94%) completed at least two of the six waves of data collection, and 328 (86%) 
completed at least three waves. Little's (1988) test was performed to assess for randomness of 
missing data. The test yielded non-significant results, 2(1290) = 1285.18, p = .53, suggesting 
that the pattern of missing data meets the completely at random (MCAR) assumption. Table 1 
reports the school year, period of data collection, sample size and gender composition at each 
assessment point. 
Procedures and Measures
A trained researcher administered self-report questionnaires in classrooms of 
participating schools. Parents received a consent letter informing them about the study and 
3 Junior high school in Italy is compulsory. Public schools are free of charge and there is no selection in 
terms of ability or previous grades. The educational curriculum is the same for all pupils.
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enabling them to withdraw their child (the so-called opt-out method) if they wished (none did). 
The questionnaires included the PVQ items plus several other instruments unrelated to the 
current study. The PVQ appeared in the middle of the questionnaire battery, in approximately the
same position at each time point. Given the young age of the participants, the researcher 
provided examples in response to requests for clarification during the sessions.
Basic Values. We measured basic values with the Portrait Values Questionnaire (PVQ, 
Schwartz, 2006). The PVQ includes 40 short verbal portraits describing a person’s goals, 
aspirations, or wishes that point implicitly to the importance of a value. For example: “She 
believes she should always show respect to her parents and to older people". For each portrait, 
children were asked to indicate how similar they are to this person on a 6-point scale ranging 
from “not like me at all” to “very much like me”. Children's values were inferred from the values
of the people they consider similar to themselves. The more similar they consider themselves to a
portrait, the more important the value expressed in this portrait is to them.
The PVQ has been used with children aged 11 years or younger only rarely (e.g. Knafo &
Spinath, 2011). We therefore pre-tested the PVQ with study participants three months before T1 
to check the items for clarity. As Vecchione et al. (2016b) describe, questions and comments 
during the pre-test helped to identify words that the children found difficult to understand. Half 
of the original items were slightly modified by paraphrasing or replacing these words with 
appropriate synonyms.4
To assess the factor structure of the PVQ in the present sample, we ran a Confirmatory 
Factor Analysis (CFA) on the 40 items of the instrument at T1. The model posits 10 oblique 
value factors, each measured with respective marker items. Covariances between uniquenesses 
4 The modified version of the PVQ is available upon request from the corresponding author
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and secondary loadings were not allowed. The SRMR and RMSEA fit indexes showed close fit, 
but the CFI was slightly below the minimum requirement of .90: χ2(695) = 1001.56, p <.001, CFI
=.89, RMSEA =.04, 90% CI [.03, .04], SRMR =.06. This might be due to the large number of 
variables in the model. Some studies have shown that the CFI tends to worsen as the number of 
variables increases, even in correctly specified models (Kenny & McCoach, 2003). Standardized 
factor loadings were all highly significant (p <.001), ranging from .33 to .77 (M = .56; SD = .11).
A Multidimensional Scaling (MDS) on the 10 PVQ indexes at T1 showed that the order of 
values around the circle follows the motivational order predicted by the theory. The online 
Appendix A provides details of the analysis and the MDS plot.
Cronbach’s alpha reliability estimates ranged from .67 (T6) to .77 (T2) for security, 
from .62 (T1) to .75 (T6) for conformity, from .49 (T4) to .60 (T3) for tradition, from .69 (T4) 
to .78 (T3) for benevolence, from .75 (T1) to .82 (T4) for universalism, from .43 (T4) to .55 (T1)
for self-direction, from .46 (T4) to .60 (T6) for stimulation, from .54 (T4) to .69 (T2) for 
hedonism, from .68 (T1) to .80 (T4) for achievement, and from .65 (T2) to .69 (T3) for power. 
These coefficients are similar to those reported in studies of adults (e.g., Schwartz, 2005), with 
the exception of self-direction and stimulation values, whose internal consistency was slightly 
lower. 
Statistical Analyses
We first evaluated longitudinal and gender invariance of the PVQ, using CFA. We 
assessed configural, metric, and scalar levels of invariance. These are required for subsequent 
analyses to be meaningful. Configural invariance is supported if the same factor structure holds 
over time and across gender. This is a pre-condition for other, stricter levels of invariance. Metric
invariance is required to conclude that the measurement unit is the same at each wave and in 
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each gender group. When full metric invariance is not supported, we tested for partial metric 
invariance, by releasing the constraints on the items that turned out not to be invariant. Scalar 
invariance is required to establish that scores have the same origin at each wave and in each 
gender group. When full scalar invariance is not supported, we tested for partial scalar 
invariance. The intercepts of the items that that are not metrically invariant were left 
unconstrained (Steenkamp & Baumgartner, 1998). Given the large number of parameters to be 
estimated in these models, we tested longitudinal and gender invariance separately. Moreover, 
we ran separate CFAs on the items of the PVQ, one for each value. 
Missing data were handled through full information maximum likelihood (FIML), using 
the type is missing option in Mplus 6.1 (Muthén & Muthén, 2010). Model fit was assessed with 
chi-square statistics, the Comparative Fit Index (CFI), the Root Mean Square Errors of 
Approximation (RMSEA), and the Standardized Root Mean Square Residuals (SRMR). We 
relied on the χ2 difference test to assess different levels of measurement invariance, by 
comparing the fit of increasingly more restricted models. More lenient criteria are available for 
testing model invariance (e.g., Chen 2007). Given our sample size, however, we preferred to rely
on the χ2 difference test, with an alpha level of .01, because it adequately controls the Type I 
error rate and provides relatively high statistical power (French & Finch, 2006). 
We modeled mean-level change with latent growth curve (LGC) models (Duncan, Duncan 
& Strycker, 2011). For each of the ten values we tested three alternative two-factor (intercept, 
slope) LGC models. In each model, we fixed all the intercept factor loadings to 1, the first slope 
factor loading to 0, and the last slope factor loading to 1. This allowed us to define the intercept 
as the importance attributed to values at T1, and the slope as the change in the importance 
attributed to values from T1 to T6. 
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Model 1 (No-Mean Growth) posited that, on average, there was no change over time, 
although there could be significant variability around the average trajectory. We defined a linear 
trajectory for this model. For this purpose, we fixed the T2, T3, T4, and T5 slope factor loadings 
to .14, .23, .45, and .77, respectively. This reflects the timing of data collection. Moreover, we 
fixed the mean of the slope factor to zero and allowed its variance to be freely estimated. Model 
2 (Linear Growth) posited a linear pattern of change over time with systematic variability around
the average trajectory. It differed from Model 1 only in allowing the mean of the slope to be 
freely estimated. Model 3 (Non-Linear Growth) permits capturing non-linear patterns of change. 
It differed from Model 1 and Model 2 in allowing deviations from linearity in the rate of change 
over time. This is achieved by freeing the T3, T4, and T5 slope factor loadings. The fit of 
competing models was compared by means of the χ2 difference test.
After establishing the best-fitting growth curve model, we included gender (coded 0= male,
1= female) as a covariate of the growth curve elements (i.e., the intercept and the slope). This 
allowed us to examine potential differences between males and females in the growth trajectory 
of the ten values.
We assessed rank-order stability by examining the correlations over time of each of the ten 
values. Correlations were calculated between each pair of adjacent waves (T1-T2, T2-T3, T3-T4,
T4-T5, and T5-T6), and between the first and last waves (T1-T6). Rank-order stability 
coefficients were calculated at the level of latent factors, thus controlling for measurement error. 
They reflect the relative stability of each value when scale unreliability was taken into account 
(see Asendorpf, 1992). 
Finally, we assessed the within-person stability of the value hierarchy (i.e., ipsative/profile 
stability) by computing Spearman rank correlations between the individual's importance ordering
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of the ten values at each time point and his/her importance ordering at other times. This enabled 
us to evaluate the extent to which the order of importance of the ten values was maintained over 
time. Specifically, we calculated six correlations per respondent, one for each pair of adjacent 
waves (T1-T2, T2-T3, T3-T4, T4-T5, and T5-T6), and one that assessed the stability of the value
hierarchy over the entire study period (T1-T6). To illustrate the procedure, consider an example. 
At time t, the scores of a hypothetical individual i on the ten values were: universalism = 4.9, 
benevolence = 4.5, tradition = 3.6, conformity = 3.3, security = 3.2, power = 2.2, achievement = 
2.6, hedonism = 2.8, stimulation = 2.9, self-direction = 4.0. At time t + 1, the scores of the same 
individual i were: universalism = 4.2, benevolence = 4.1, tradition = 3.8, conformity = 3.7, 
security = 3.6, power = 3.2, achievement = 3.3, hedonism = 3.4, stimulation = 3.5, self-direction 
= 3.9. Some change occurs for this individual. For example, power and achievement increased in
importance, while universalism and benevolence decreased. However, the order of importance 
among the ten values remained the same. In this case, the Spearman rank correlation between 
time t and time t + 1 is 1.00. We based these analyses on factor score estimates because changes 
in the value hierarchy might otherwise result from unreliability of the measures. 
Results
Descriptive statistics
Table 2 provides the means and standard deviations of the ten values for each wave and the
significance and size of the change from T1 to T6. The importance of the three openness to 
change values (self-direction, stimulation, and hedonism) increased as did the importance of the 
two self-enhancement values (achievement and power). The magnitude of change over the entire 
study period for these values ranged from small to moderate. The importance of the other five 
values did not change significantly.
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Measurement invariance tests 
Longitudinal invariance. The configural invariance models provided a good model fit for 
all values, supporting the assumption that the PVQ scales represented the same latent constructs 
over time. Metric invariance was fully supported for nine of the ten values. For self-direction, 
relaxing one equality constraint yielded partial metric invariance. Full scalar invariance was 
supported only for stimulation values. By releasing some constraints on the intercepts, it was 
possible to attain partial scalar invariance for the other nine values. Specifically, we released 
between one (benevolence, security, achievement) and a maximum of five (tradition, self-
direction) equality constraints to achieve partial scalar invariance. Overall, at least one item 
intercept per scale, besides the one fixed to 0 for identification purposes, was invariant across all 
waves. This is a sufficient condition to perform meaningful comparisons of means. The online 
Appendix B provides details of the measurement invariance tests across waves.
Gender invariance. Metric invariance was fully supported for eight of the ten values. For 
tradition and power, relaxing one equality constraint yielded partial metric invariance. Full scalar
invariance was supported for security, achievement, hedonism, universalism, and benevolence. 
After releasing an equality constraint on one intercept, partial scalar invariance was attained for 
conformity, self-direction, and stimulation. The online Appendix C provides details of the 
measurement invariance tests across gender. 
Mean-level change
The left-panel of Table 3 reports the goodness of fit indexes for the alternative growth 
curve models. The right-panel of Table 3 reports the results of the χ2 difference test used to 
compare these models. Table 4 reports the parameter estimates (the means and variances of the 
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intercept and slope factors) of the best-fitting models, namely the model that best represents the 
developmental trajectory of each value. 
Conservation values. The model that best represents the nature of change for security and 
conformity values was the no-mean growth model. For tradition values, the non-linear model fit 
the data significantly better than alternative models. As shown in Table 4, the mean of the slope, 
which reflects the direction and the amount of change, was negative and significantly different 
from zero (-.08, p<.05). This indicates that the importance of tradition values decreased over 
time. A small but significant deviation from normality was observed from T4 to T5, however, 
where the mean score decreased more than would be expected if the trajectory were linear. 
Overall, the amount of change from T1 to T6 was modest (Cohen’s d = -.09). Figure 1, panel A,  
presents the observed means and estimated growth trajectories for security, tradition, and 
conformity values.
Self-transcendence values. Benevolence and universalism were stable over time from T1 to
T6. For both values, the no-mean growth model was preferred because its chi-square did not 
differ significantly from the chi-square of the other, less parsimonious, models. Figure 1, panel 
B, presents the observed means and estimated growth trajectories for the self-transcendence 
values. 
Self-enhancement values. Power and achievement increased significantly (Figure 1, panel 
C). The best-fitting model for power indicates a linear increase from T1 to T6. The mean of the 
slope factor was .18, p <.001 (Cohen’s d = .16). The non-linear model had the best fit for 
achievement values, which also increased over time. The mean of the slope factor was .20, p 
<.001 (Cohen’s d = .17). The only significant deviation from normality was observed from T3 to 
T4, where the mean score increased slightly more than during the other intervals.
21
Openness to change values. Self-direction, stimulation and hedonism values all increased 
over time (Figure 1, panel D). For self-direction and hedonism, the linear model yielded the best 
fit. As shown in Table 4, the means of the slope were positive and significant, .25 for self-
direction, p <.001 (Cohen’s d = .30) and .13 for hedonism, p <.001 (Cohen’s d = .29). This 
suggests that the importance ascribed to these values increased linearly across the six waves of 
the study. Stimulation values also increased, but the non-linear model fit significantly better than 
competing models. The mean of the slope factor was .22, p <.001 (Cohen’s d = .22). Deviations 
from normality were observed from T2 to T3 and from T3 to T4, where mean scores increased 
more than during the other intervals. 
All intercept factors of the best-fitting models had highly significant variances. This 
indicates that the importance attributed to each value at T1 varied considerably across 
participants. The variance in the slope factor was also significant for all values. Thus, there were 
significant individual differences in the estimated rate of growth of the ten values. Correlations 
between intercept and slope factors were consistently negative and significant for eight of the ten
values. Similar results have been reported by Daniel and Benish-Weisman (2018). Thus, 
individuals who attributed lower importance to a given value at T1 were more likely to increase 
the importance they assigned to that value over time. Note, however, that this is a common 
pattern in LGC models that could represent a statistical artifact due to regression to the mean 
(Becht et al., 2016). 
To examine whether gender might account for the variability in the growth parameters, 
we added gender as a predictor of the intercept and slope factors in the best fitting growth curve 
models. We found a significant effect on the intercept for six values: At T1, males rated power 
(= -.41, p<.001) and achievement (= -.40, p<.001) more important than females did and 
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females rated benevolence (= .33, p<.001), universalism (= .17, p<.001), security ( = .16, 
p<.01), and conformity (= .20, p<.001) more important than  males did. These gender 
differences were in line with those in the literature for adults (Schwartz & Rubel, 2005). 
However, gender had no significant effects on the slopes of the ten values. This indicated that the
trajectory of change of values over the six waves of the study did not differ significantly between
males and females.
Rank-order stability
Table 5 reports correlations over time for the ten latent value factors. These coefficients are
derived from the scalar invariant models discussed earlier. Stability between adjacent waves was 
quite high for most values. Rank-order coefficients exceeded .70 in 86% of cases, with a mean of
.78 (SD = .08, min = .58, max = .94). This high stability is not surprising, considering that 
correlations are based on relatively short time spans (4.4 months on average). More interestingly,
stability coefficients over the two-year period from T1 to T6 averaged .57. They varied 
considerably across values (SD = .14). Stability was highest for power values (.77) and lowest 
for hedonism (.39). 
Stability of within-person value hierarchies (profile stability)
Table 6 provides information about the stability of the value hierarchies of individuals (i.e.,
their value profiles) across time. It reports the sample mean, median, and other distributional 
properties of the within-person profile correlations of individuals for each pair of waves. When 
measured at adjacent time points, average stability was quite high: mean correlation coefficients 
ranged from .79 (T2-T3) to .84 (T5-T6) and median correlation coefficients ranged from .85 (T2-
T3) to .90 (T5-T6). The distributions were negatively skewed, with a large positive kurtosis. This
indicates that the hierarchy of values was substantially stable for most participants. Specifically, 
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for all pairs of adjacent waves, value hierarchy correlations were ≥. 94 for 75% of respondents. 
Although the typical profile found in this study is characterized by high levels of consistency, the
profiles of a minority of participants changed substantially over time. Indeed, for the 5% of  
respondents with the least stability, correlations were ≤. 50 for T1-T2, ≤ .35 for T2-T3, ≤ .43 for 
T3-T4, ≤ .49 for T4-T5, and ≤. 52 for T5-T6. 
Correlations between value hierarchies measured two years apart (T1-T6) ranged from -.27
to 1.00, with a mean of .66 (SD = .26) and a median of .72. This distribution was also non-
normal, although much less markedly. Value hierarchy correlations were ≥ .85 for 75% of 
respondents, and ≤ .12 for 5% of respondents. Thus, only a small proportion of participants 
experienced a very marked change in their value hierarchy over the two years.
Discussion 
The present study investigated stability and change of basic personal values over two years
during early adolescence, a transitional life period accompanied by many developmental changes
and challenges. To the best of our knowledge, this is the first study to apply multiple analytical 
approaches to analyze change in the whole set of 10 basic values during this developmental 
period. 
At the mean-level, the three openness to change values were the values that changed most 
from age 11 to 13. As expected, these values increased in importance. Self-direction and 
hedonism values showed the greatest increase – about one third of a standard deviation, a 
medium effect size (Cohen, 1988). The two self-enhancement values, achievement and power, 
also increased significantly over time, but to a lesser extent (about one sixth of a standard 
deviation, a modest effect size). These patterns of change are in line with those reported by 
Cieciuch et al. (2016) for a sample of Polish early adolescents of the same age. They are also 
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consistent with the increase of power and self-direction values observed by Daniel and Benish-
Weisman (2018) on a sample of Israeli middle adolescents.
Thus, it appears that openness to change and self-enhancement values are susceptible to 
change during adolescence. According to Schwartz‘s model (2006, 2009), these are the values 
that regulate the expression of individuals’ own interests and abilities. An increase in the 
importance assigned to these values is consistent with the heightened focus on one’s self said to 
characterize the period of adolescence (e.g., Elkind & Bowen, 1979; Peterson & Roscoe, 1991). 
Regarding conservation and self-transcendence values, only tradition declined 
significantly. Contrary to our expectations, the other values were rather stable. These results are 
similar to those of Daniel and Benish-Weisman (2018), who also found decreasing importance of
tradition and stable importance of conformity, security, universalism and benevolence values. 
These results largely differ from those of Cieciuch et al. (2016), who reported a trend of 
decreasing importance for both conservation and self-transcendence values. 
Interestingly, we observed a systematic, though not significant, trend for both 
conservation and self-transcendence values to increase in importance at T3 (see Figure 1, panels 
A-B). We suggest a possible explanation for this surprising variation from the general pattern of 
mean stability for these values. During the T3 period of data collection (end of May 2013), 
pupils were working on a school project entitled “The birth of the Italian Republic.”5 Pupils 
engaged in discussing articles about the Italian constitution, creating posters, writing poems, or 
preparing theatrical performances. They were invited to present the products of their work 
publicly to parents, teachers, and local authorities on the Republic Day on June 2nd. Perhaps, 
participation in this project, which celebrated their shared social identity, had a priming effect on
5 The 2nd of June is the Republic Day in Italy, a national holiday that celebrates the creation of the 
Republic of Italy after World War II (https://en.wikipedia.org/wiki/Festa_della_Repubblica).
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values that, according to Schwartz’s model, mostly concern outcomes for others or for 
established institutions (Schwartz et al., 2012). The increased importance of conservation and 
self-transcendence values at T3 was short-lived, returning to their baseline at T4, T5, and T6. 
This post hoc explanation fits the argument of Bardi and Goodwin (2011) that short-term 
changes in values may occur as a function of increased accessibility in response to single events 
or environmental cues.
Overall, patterns of mean-level changes in the ten values were only partly consistent with 
the circular structure of the value system. The three adjacent openness to change values (self-
direction, stimulation, and hedonism) did exhibit a shared trend of increasing importance, and the
conflicting value of tradition changed in the opposite direction. However, the other conservation 
values (conformity and security) did not change significantly in this opposite direction. The 
expected pattern of change in opposite directions (i.e., negative interdependence) also did not 
occur for self-enhancement vs. self-transcendence values: Although power and achievement 
increased in importance over time, universalism and benevolence did not change. Further 
research is needed to clarify whether these deviations from the expected pattern replicate for this 
age period. Might they relate to the key developmental task of identity formation and the 
uncertainty about one’s sense of self common during this period (e.g., Becht et al., 2016; 
Erikson, 1968)? 
It is important to note, however, that deviations from the expected pattern of opposing 
changes in values at the group mean-level might obscure the processes at the intraindividual 
level. The approach used in the present study does not permit modeling the variability between 
individuals in patterns of change. A further limitation is the use of a sample of convenience, 
within a single geographical area (Southern Italy). Future studies, using Latent Class Growth 
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Analysis on larger and representative samples would permit identifying distinct and 
homogeneous clusters of developmental trajectories. This would further enhance our 
understanding of the mechanisms that underlie stability and change in the ten values during early
adolescence.
Next, we compare the patterns and magnitude of value change we found for early 
adolescence with those found in studies of older cohorts. A meaningful comparison is possible 
only with longitudinal studies that followed a single age-cohort for a period of at least two years. 
Two studies meet this criterion, Myyry et al., (2013) and Vecchione et al. (2016a). Both of these 
studies examined the period of early adulthood, using the PVQ-40. The two studies found 
patterns of change in the ten values that were quite different from what observed for early and 
middle adolescence. Myyry et al. (2013) examined value change in a sample of 132 Finnish 
university students (Mean age = 23.4 years) from the beginning to the end of their studies. 
Security and universalism values became more important during the three years covered by the 
study whereas achievement became less important. The means of the other values did not change
significantly. Vecchione et al. (2016a) examined a sample of 270 Italian adults, aged 20 or 21 at 
Time 1. The study included three waves of data, separated by 4-year intervals. Conservation, 
self-transcendence, and power values became more important over time, achievement values 
became less important, and openness to change values were stable.
All in all, the findings across these studies, those of Daniel and Benish-Weisman (2018) 
and ours offer a picture of changes in value importance from early adolescence through early 
adulthood. Openness to change values increased during early and middle adolescence and were 
largely stable in early adulthood. The increase appeared to be most pronounced for self-direction 
values, perhaps reflecting the growing desire for independence and autonomy during 
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adolescence. Self-transcendence values exhibited the opposite pattern. They were relatively 
stable during early and middle adolescence and increased thereafter through the twenties. 
Conservation values had stable or decreasing trajectories during early and middle adolescence 
and then increased, perhaps in response to the growing demands on young adults to adapt to 
socially prescribed roles (cf. Vecchione et al., 2016a). The two self-enhancement values 
appeared to follow different developmental trajectories. Power increased across the entire period 
from early adolescence to early adulthood. Achievement increased in early adolescence, was 
stable in middle adolescence, and decreased thereafter. 
The findings from the various studies are largely compatible with the maturity principle 
of personality development (Borghuis et al., 2017; Caspi, Roberts, & Shiner, 2005). This 
principle implies that, during adulthood, attributes that promote functioning in society and social 
relations tend to increase. Regarding values, Schwartz (2012) argues in this vein that, during 
early adulthood, people tend to become progressively more committed to values that emphasize 
avoiding conflict and violation of norms, values that promote harmonious social relations and 
facilitate the smooth functioning of groups or the society as a whole. This is not the case at 
earlier ages, however. Value change in early and middle adolescence did not trend in the 
direction of greater maturity. 
Interestingly, mean levels of personality traits appear to show a similar pattern of change 
through the life course. Several studies have observed that mean levels of socially adaptive traits,
such as agreeableness, conscientiousness, and emotional stability, increase from middle to late 
childhood, decline from late childhood to middle adolescence, and increase again thereafter (e.g.,
Denissen, Van Aken, Penke, & Wood, 2013; Soto et al., 2011; Van den Akker et al., 2014). The 
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distinctive pattern of change observed in the transition to adolescence has been referred to as a 
temporary defiance of the maturity principle (Van den Akker et al., 2014).
The picture we have drawn is, of course, speculative. It ignores possible cultural 
differences between Finland, Israel, and Italy, where the studies were conducted. Moreover, it 
pieces together longitudinal data from different individuals across various developmental stages. 
This is only a start. Understanding the developmental trajectory in the importance of basic values
across the life course will require much longer-term longitudinal studies in a variety of societies. 
Future research should test the generalizability of the current findings and extend the time span 
covered. 
Comparing the magnitude of value change in the various longitudinal studies entails some
uncertainty because the samples and time spans differed. The magnitude of mean-level change 
for the early adolescents in our study appears to be similar to that observed during middle 
adolescence and early adulthood. In the present study, Cohen’s d for change in the ten values 
over two years of early adolescence averaged .14. In the Daniel and Benish-Weisman (2018) 
study of middle adolescents, Cohen’s d averaged .10 (SD = .07) over three years. In the Myyry et
al. (2013) and Vecchione et al (2016a) studies of early adults it averaged .15 over three and four 
years, respectively.
At first glance, one may be tempted to conclude that value change among early adolescent 
individuals in our study was relatively modest. However, two considerations argue against this 
conclusion. First, as Asendorpf (1992) noted, “stability does not reflect an absence of intra-
individual change, but an absence of inter-individual differences in intra-individual change” (p. 
104). This was indeed the case in our data. There was highly significant variability around the 
average growth trajectory for every one of the ten values, as revealed by the variances of the 
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slope factor in the LGC models. Similar results were found by Daniel and Benish-Weisman 
(2018). They reported significant variability in the slope factor for seven of the ten values. This 
indicates that intra-individual value change differed substantially across adolescence. Such 
heterogeneity appeared to be higher than that reported in the Vecchione et al. (2006a) study of 
young adults. The variance in the slope factor in that study was significant for only four of the 
ten values.  
Second, stability in values, as in any personality disposition, depends to some degree on 
the stability of the individual’s environment. Personality tends to remain relatively consistent 
when individuals live in a stable and predictable environment (Caspi, 1993). Personality is more 
susceptible to change in unstable, fluctuating environments (Sturaro, Denissen, van Aken & 
Asendorpf, 2008). This is certainly true for basic values. Although generally quite stable, they 
have been shown to change in response to major shifts in life circumstances (Bardi et al., 2014; 
Bardi & Goodwin, 2011; Daniel et al., 2013). The period we examined, from the beginning to 
the end of the junior high school, is a period of relative stability in the Italian education system. 
Children typically remain in the same classroom with the same teachers and peers during these 
years. This may have promoted value stability. Consequently, the present study may 
underestimate value change during early adolescence. Change is likely to be greater for pupils of 
this age in settings that require adapting to novel social and learning environments. 
Regarding rank-order stability, coefficients observed in the present study were mostly in 
a moderate range, although with some variability across the ten values. After correcting for 
measurement error, the two-year stability coefficients averaged .57 (SD = .14). These 
coefficients for early adolescents were substantially higher than those observed among middle 
adolescent Israeli pupils (M = .31, SD = .11) over a three-year period (Daniel & Benish‐
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Weisman, 2018). We would not take this as evidence that rank-order stability of values is higher 
in early adolescence than in the following years of middle adolescence. The current Italian study 
used latent variables that controlled for unreliability of measurement (Bollen, 1989); the Israeli 
study did not. Moreover, the Israeli study covered the period of transition from junior to high 
school, a time of major environmental change. 
Interestingly, the rank-order stability coefficients in both early and middle adolescence 
tended to be lower than in studies of early adulthood, even though the time span was shorter. 
Among Finnish university students, coefficients averaged .67 (SD = .05) over a three-year period
(uncorrected for measurement error) (Myyry et al., 2013). Among young Italian adults, 
coefficients averaged .74 (SD = .07) over a four-year period (corrected for measurement error) 
(Vecchione et al., 2016a). This parallels findings of increasing rank-order stability for 
personality traits from early adolescence to middle adulthood (Roberts & DelVecchio, 2000). 
A further interesting finding is that rank-order stability coefficients in our sample varied 
substantially across the ten values. Stability was high (>.7) for some values (e.g., power, self-
direction), moderate (.4-.7) for others (e.g., tradition, benevolence), and lowest (<.4) for 
hedonism. Eighty-five percent of the variance in hedonism [.85 = (1 – .392)] differed over the 
two years between T1 and T6. This suggests a strong tendency for individual early adolescents to
shift their relative position in the group in the importance they ascribe to hedonism. The 
individual differences in shifting relative positions on the importance of hedonism may relate to 
differences in the age at which pubertal changes occur and in the strength of the effects of 
pubertal change in each adolescent’s life.
Finally, consider the findings for profile stability, the stability of each individual’s own 
value hierarchy over time. For most participants, there was moderate to high consistency over 
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time in their hierarchy of the ten values. Yet, a small proportion of participants showed 
substantial instability. This was also the finding in a sample of young Italian adults (Vecchione et
al., 2016a). The low profile stability of this minority of participants may have been due to 
experiencing potent life-changing events (e.g., parental death or divorce, a serious disease or 
accident, sudden economic deprivation) to which they had to adapt. Adapting to such events 
often requires reorganizing one’s value priorities (Bardi & Goodwin, 2011; Bardi et al., 2009). 
Systematic attempts to link life events to change in value hierarchies, however, are lacking (see 
Sundberg, 2016, for an exception). This is an important topic for future research. 
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Figure 1, panel A. Observed means and estimated growth trajectories for conservation values.
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Figure 1, panel B. Observed means and estimated growth trajectories for self-transcendence values.
Figure 1, panel C. Observed means and estimated growth trajectories for self-enhancement values.
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Figure 1, panel D. Observed means and estimated growth trajectories for openness to change values.
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Table 1. Sample size, timing of data collection, and gender composition for each wave of data. 
T1 T2 T3 T4 T5 T6 School year Timing % females
T1 310 1 December 2012 45%
T2 282 304 1 March 2013 47%
T3 247 267 298 1 May 2013 44%
T4 177 191 205 241 2 October 2013 48%
T5 164 176 189 221 320 2 May 2014 46%
T6 150 159 168 196 272 298 3 October 2014 50%
Note. Values on the diagonal indicate the cross-sectional number of participants in each wave. Values below the 
diagonal indicate the number of individuals who participated in all waves included between the two  
measurement occasions on the column and the row (e.g., 247 individuals participated in the first three waves, and
267 individuals participated in both waves T2 and T3). 
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Table 2. Means and standard deviations of the importance of the ten values at each wave and value mean change from T1 to T6
Time 1 Time 2 Time 3 Time 4 Time 5 Time 6 T6-T1 change
M SD M SD M SD M SD M SD M SD p Cohen's d
Security 4.45 .95 4.47 .89 4.55 .94 4.55 .94 4.45 .93 4.46 .86 .80 .01
Conformity 4.33 .95 4.41 .90 4.52 .94 4.52 .94 4.40 .93 4.38 .88 .56 .05
Tradition 4.29 .91 4.29 .86 4.38 .91 4.38 .91 4.33 .81 4.21 .80 .09 -.09
Benevolence 4.59 .90 4.62 .90 4.72 .93 4.72 .93 4.69 .83 4.61 .81 .80 .02
Universalism 4.62 .88 4.68 .87 4.76 .90 4.76 .90 4.70 .86 4.65 .79 .92 .04
Self-direction 4.50 .87 4.40 .81 4.56 .84 4.56 .84 4.68 .74 4.73 .68 <.00
1
.30
Stimulation 4.59 1.00 4.63 .95 4.73 .96 4.73 .96 4.83 .87 4.80 .88 <.00
1
.22
Hedonism 4.86 .92 4.96 .90 5.08 .83 5.08 .83 5.12 .76 5.10 .71 <.00
1
.29
Achievement 3.66 1.07 3.62 1.13 3.73 1.15 3.73 1.15 3.85 1.18 3.84 1.03 <.00
1
.17





Table 3. Growth curve analysis: Goodness of fit of alternative models and chi-square difference tests
Model 1. No-mean growth Model 2. Linear growth Model 3. Non-linear growth 1 vs. 2 2 vs. 3 1 vs. 3
χ2 (df) CFI RMSEA χ2 (df) CFI RMSEA χ2 (df) CFI RMSEA ∆χ2 (∆df) ∆χ2 (∆df) ∆χ2 (∆df)
Security 33.1 (17) .98 .05 31.3 (16) .98 .05 29.1 (13) .98 .06 1.8 (1) 2.2 (3) 4.0 (4)
Conformity 40.5 (17) .97 .06 37.3 (16) .97 .06 29.1 (13) .98 .06 3.2 (1) 8.2 (3) 11.4 (4)
Tradition 60.9 (17) .83 .08 50.2 (16) .94 .07 35.0 (13) .96 .07 10.7 (1)* 15.2 (3)* 25.9 (4)**
Benevolence 33.4 (17) .98 .05 30.6 (16) .98 .05 25.6 (13) .98 .05 2.8 (1) 5.0 (3) 7.8 (4) 
Universalism 45.2 (17) .97 .07 43.4 (16) .97 .07 40.7 (13) .97 .08 1.8 (1) 2.7 (3) 4.5 (4) 
Self-direction 75.1 (17) .90 .10 41.2 (16) .96 .06 36.9 (13) .96 .07 33.9 (1)** 4.3 (3) 38.2 (4)**
Stimulation 40.4 (17) .97 .06 27.5 (16) .99 .04 14.3 (13) 1.00 .02 12.9 (1)** 13.2 (3)* 26.1 (4)**
Hedonism 35.7 (17) .96 .05 28.5 (16) .97 .04 24.3 (13) .98 .05 7.2 (1)* 4.2 (3) 11.4 (4)
Achievement 53.3 (17) .96 .07 42.2 (16) .97 .06 29.5 (13) .98 .06 11.1 (1)** 12.7 (3)* 23.8 (4)**
Power 64.5 (17) .96 .08 53.7 (16) .97 .07 43.6 (13) .97 .08 10.8 (1)* 10.1 (3) 20.9 (4)**
Note. * p<.01; ** p<.001. Goodness of fit indices of the best-fitting models are in bold.
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Table 4. Growth curve parameters for the best-fitting models.
Security Tradition Conformity Benevolence Universalism
Estimates t Estimates t Estimates t Estimates t Estimates t
Intercept
Mean 4.46 116.38** 4.31 105.28** 4.38 113.96** 4.61 126.84** 4.66 125.83**
Variance .538 10.01** .40 8.05** .48 9.10** .42 8.97** .49 10.26**
Slope
Mean .00a - -.08 -2.27* .00a - .00a - .00a -
Variance .46 6.24** .18 2.51* .26 3.78** .19 3.17* .24 4.82**
Intercept-slope
Correlation -.34 -4.71** -.28 -2.62** -.20 -1.81 -.18 -1.49 -.27 -3.10*
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(continued)
Self-direction Stimulation Hedonism Achievement Power
Estimates t Estimates t Estimates t Estimates t Estimates t
Intercept
Mean 4.44 114.10** 4.59 94.81** 4.97 119.27** 3.65 65.77** 2.41 42.12**
Variance .37 8.98** .56 8.96** .40 8.56** .82 9.76** .96 10.88**
Slope
Mean .25 5.99** .22 4.20** .13 2.69* .20 3.48** .18 3.35**
Variance .17 3.19** .36 3.96** .34 4.72** .41 3.85** .31 4.04**
Intercept-slope
Correlation -.42 -4.47** -.41 -4.95** -.51 -7.17** -.37 -4.57** -.40 -4.65**
Notes. * p<.01; ** p<.001. The mean slope represents the average change from T1 to T6. The second, third and fourth slope factor loadings in the
non-linear model were estimated to be .65, .67, and 1.70 for tradition, .52,.74, and .75 for stimulation, .44, .91, and 1.01 for achievement. a Fixed 
parameters.
Table 5. Rank-order stability of the ten values across pairs of waves
T1-T2 T2-T3 T3-T4 T4-T5 T5-T6 T1-T6
Security .74 .85 .78 .76 .90 .40
Conformity .81 .82 .67 .73 .78 .59
Tradition .78 .76 .75 .68 .85 .51
54
Benevolence .68 .70 .73 .73 .76 .49
Universalism .72 .79 .76 .79 .86 .63
Self-direction .91 .69 .85 .67 .83 .73
Stimulation .79 .70 .76 .80 .88 .70
Hedonism .82 .58 .77 .59 .82 .39
Achievement .79 .77 .76 .84 .75 .48
Power .91 .79 .83 .94 .85 .77
Note. All correlations were significant at p <.001. 
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Table 6. Stability of within-person value hierarchies (profile stability) across pairs of waves
Properties of the distribution
Central tendency Dispersion Percentiles Shape
Mean Median SD Min Max 25th 75th Skewness Kurtosis
T1-T2 .83 .88 .16 .07 1.00 .76 .94 -1.78 4.12
T2-T3 .79 .85 .20 -.12 1.00 .71 .94 -1.52 2.39
T3-T4 .81 .87 .19 -.20 1.00 .76 .94 -2.24 6.79
T4-T5 .83 .88 .18 -.50 1.00 .77 .95 -2.79 12.41
T5-T6 .84 .90 .16 -.07 1.00 .78 .95 -2.18 6.54
T1-T6 .66 .72 .26 -.27 1.00 .50 .85 -1.03 .77
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Appendix A. A two-dimensional MDS plot of the ten values at T1.
Note. The MDS has been performed by using the PROXSCAL procedure in SPSS (Borg & Groenen, 2005). We specified an 
appropriate starting configuration, by assigning a coordinate to each value that reflected its location on the motivational circle (see
Bilsky, Janik & Schwartz, 2011).
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Online Appendix B. Tests of longitudinal invariance
Model 1 Model 2 Model 3
Configural invariance Metric invariance Scalar invariance






























.937 .037 327.23 (211) .929 .038
Stimulation 93.98 (75) .988 .026 111.91 (90) .987 .025 140.76 (105) .978 .030





.980 .029 285.25 (216) .978 .029




2 vs. 1 3 vs. 2
Values ∆χ2 (df) p ∆χ2 (df) p
Security b 29.04 (25) .26 34.48 (24) .08
Conformity b 24.24 (20) .23 24.55 (17) .11
Tradition b 32.87 (20) .03 27.52 (15) .03
Benevolence b 33.71 (20) .03 32.78 (19) .03
Universalism b 32.50 (30) .34 45.40 (28) .02
Self-direction a,b 32.65 (19) .03 28.40 (15) .02
Stimulation 17.93 (15) .03 28.85 (15) .02
Hedonism b 26.46 (15) .03 22.28 (13) .05
Achievement b 17.79 (20) .60 26.69 (19) .11
Power b 29.03 (15) .02 20.18 (12) .06
Note. a metric invariance was partial: 1 loading at T5 was not invariant for self-direction; b scalar invariance was partial: 1 intercept at T3
was not invariant for security; 1 intercept at T3 and 2 at T6 were not invariant for conformity; 1 intercept at T2, 2 at T5, and 2 at T6 were
not invariant for tradition; 1 intercept at T4 was not invariant for benevolence; 2 intercepts at T6 were not invariant for universalism; 2
intercepts at T2 and 2 at T6 were not invariant for self-direction; 1 intercept at T1 and 1 at T3 were not invariant for hedonism; 1
intercept at T1 was not invariant for achievement; 1 intercept at T1, 1 at T5, and 1 at T6 were not invariant for power.
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Online Appendix C. Tests of measurement invariance across gender
Model 1 Model 2 Model 3
Configural Metric Scalar
Values χ2 (df) CFI RMSEA χ2 (df) CFI RMSEA χ2 (df) CFI RMSEA
Security 19.22 (10) .961 .077 20.81 (14) .971 .056 31.96 (18) .941 .071
Conformity b 4.53 (4) .997 .029 9.51 (7) .985 .048 10.02 (9) .994 . 027
Tradition a 6.47 (4) .972 .063 10.50 (6) .949 .070 15.57 (8) .915 .078
Benevolence 14.68 (4) .946 .131 17.67 (7) .946 .099 18.22 (10) .958 .073
Universalism 38.73 (18) .944 .086 39.82 (23) .954 .069 47.73 (28) .947 .067
Self-direction b 5.75 (4) .980 .053 11.93 (7) .945 .067 12.56 (9) .960 .050
Stimulation b  - - - 1.28 (2) 1.00 .000 1.29 (3) 1.00 .000
Hedonism - - - 4.97 (2) .972 .098 6.53 (4) .976 .064
Achievement 2.07 (4) 1.00 .000 8.83 (7) .988 .041 14.44 (10) .970 .054




2 vs. 1 3 vs. 2
Values ∆χ2 (df) p ∆χ2 (df) P
Security 1.59 (4) .81 11.15 (4) .02
Conformity b 4.98 (3) .17 .51 (2) .77
Tradition a 4.02 (2) .13 5.07 (2) .08
Benevolence 2.99 (3) .39 .55 (3) .91
Universalism 1.09 (5) .95 7.91 (5) .16
Self-direction b 6.18 (3) .10 .63 (2) .73
Stimulation b 1.28 (2) .53 .01 (1) .92
Hedonism 4.97 (2) .08 1.56 (2) .46
Achievement 6.76 (3) .08 5.61 (3) .13
Power a .27 (1) .60 1.55 (1) .21
Note.  The configural model for stimulation, hedonism and power is just-identified (zero degrees of freedom). The fit of these models
cannot be evaluated. a Metric invariance was partial: 1 loading was not invariant across gender groups for tradition and power; b scalar
invariance was partial: 1 intercept was not invariant across gender groups for conformity, self-direction, and stimulation.
